The oxidative assimilation of carbon compounds by nonproliferating yeast cells has been studied by several workers. Winzler (1940) found that when Saccharomyces cerevisiae was allowed to oxidize sodium acetate only 66 per cent of the substrate was oxidized; the remainder was incorporated into the cell. Winzler and Baumberger (1938) found that when glucose was the substrate only 26.5 per cent of the substrate was oxidized; the remaining 73.5 per cent was assimilated. Since these workers found a respiratory quotient of one, they postulated that the cellular material being formed was carbohydrate. Other workers (Smedley-Maclean and Hoffert, 1923; Lindegren, 1945) have reported that considerable quantities of lipides are formed.
The turnover of this stored material has been studied by Yemm and Folkes (1954) . They found that when Torulopsis utilis was incubated with sucrose the intracellular carbohydrate increased. When this yeast was subsequently incubated with (NH4)2HP04, the cellular carbohydrate decreased and ammonia was taken up by the cells. Similar results were found with baker's yeast (Yemm and Folkes, 1954) and Escherichia coli (Holme and Palmstierna, 1956 Experiments where the yeast was incubated with sucrose or acetate were carried out in either 500-ml Erlenmeyer flasks with a culture volume of 100 ml or in a 1-liter fermentor with a culture volume of 500 ml.
Sucrose was determined as reducing sugar after hydrolysis (Soltero and Johnson, 1953) . Acetate was determined either by distillation and titration or by measurement of the radioactivity in the fermentation broth. The latter method was valid, since it was found that only a small amount of extracellular labeled compounds were produced in these experiments (Jackson and Johnson, 1961) . Carbon dioxide produced during the experiment was collected in a bead tower containing an excess of NaOH and determined by titration. Fat was determined by refluxing the yeast in 2 per cent HCl for 4 hr, neutralizing, and extracting with ether in a liquid-liquid extractor for 48 hr. The dried extract was then weighed. Easily hydrolyzable carbohydrate was determined by hydrolyzing the cells in 2 N HCI for 2 hr followed by the sugar analysis.
All radioactivity measurements were made with a thin-window Geiger tube. Corrections were made for coincidence, self-absorption, and background. The absorbed carbon dioxide was converted to barium carbonate and counted on 178 SUBSTRATE INCORPORATION BY T. UTILIS copper planchets. Samples of the cells and supernatant fluid were diluted with a gelatin solution so that the weight of dry material on a planchet was approximately 2 mg per cm2. Since equal amounts of C14 do not count the same in equal amounts of BaCO3 and gelatin, it was necessary to determine a conversion factor. This was done by counting a known amount of glycine-2-C'4 in gelatin and comparing this value with the counts per minute observed when the glycine-2-C'4 was oxidized to carbon dioxide and counted as BaCO3. This factor was found to be 1.18 i 0.05 BaCO3 counts per gelatin count. Bergmann (1957) reported the value 1.20 ± 0.055 and Dr. J. R. Mattoon in our laboratory in 1957 obtained the value 1.19 i 0.01. The average value of these three determinations, 1.19, was used to calculate the data reported in this paper.
The radioactive acetate used in these experiments was labeled in the methyl position.
Although the yeast was grown under aseptic conditions, no attempt was made to keep the subsequent incubation experiments free of contaminants. To estimate the amount of bacterial contamination, a modification of the differential plating method of Green and Gray (1951) Figure 1 shows that the rate of sucrose utilization was constant between pH 3 and 8. The rate of acetate utilization varies more with pH, being greatest between pH 5 and 6. The reduction in the rate when the pH was lower than 5 may be due to toxicity of the undissociated acid (Levine and Fellers, 1940 Figure 1 . Rate of sucrose and acetate utilization at various hydrogen ion concentrations. Each flask for the sucrose experiment contained 7 g/liter sucrose, 2.6 g/liter yeast (dry weight), and 0.1 M buffer. Each flask for the acetate experiment contained 5 g/liter potassium acetate, 0.95 g/liter yeast (dry weight), and 0.2 M buffer. Citrate was used as a buffer for pH 2 to 6; phosphate was used for pH 7 and pH 8. The pH never varied more than 0.3 unit from the initial value. The culture volume was 100 ml. The incubation time was 4 hr and the temperature was 30 C. labeled acetate and unlabeled sucrose were present. An experiment in which sucrose was the only substrate was not carried out. In the second paper of this series (Jackson and Johnson, 1961) , data are given from an experiment where substrate amounts of nonradioactive sucrose and trace amounts of labeled acetate were fed. In both experiments 1 and 2, a large amount of the substrate carbon was incorporated into the yeast. In experiment 1, if all the carbon incorporated were metabolized to fat, the relative specific activity (acetate methyl = 1) of the incorporated carbon would be 0.5, since in fatty acid synthesis there would be equal incorporation of both acetate carbons. If, on the other hand, only carbohydrate were formed, the two acetate carbons would be unequally incorporated and the relative specific activity of the incorporated carbon would be about 0.78. (It is assumed that carbohydrate is made from 3-carbon units produced by the decarboxylation of citric acid cycle 4-carbon acids and that these acids are (Walgren, 1958 for only about half of the observed weight gain. A more complete analysis of the constituents made from the incorporated carbon is given in the second paper of this series (Jackson and Johnson, 1961) .
In experiment 1 the specific activity of the carbon dioxide was considerably less than that of the initial acetate carbon. Data from our work (Jackson and Johnson, 1961) and from work of Weinhouse and Millington (1947) figure 2 . It may be seen that the rate was much less at the end than at the beginning. The data are in close accord with the assumption that 13 per cent of the radioactivity is labile, and that half the remaining labile activity is lost every 1.45 hr.
SUMMARY
The utilization and assimilation of sucrose and acetate in a nitrogen-free medium by Torulopsis utilis has been studied. The rate of sucrose utilization was not affected by the hydrogen ion concentration between pH 3 and 8. Acetate utilization was found to be more pH sensitive. The rate of acetate utilization was greatest between pH 5 and 6. A major part of the assimilated substrate appeared to be converted to neutral fat and easily hydrolyzable carbohydrate. The assimilated acetate was found to be converted to constituents that did not equilibrate extensively with intermediates of the sucrose oxidation pathway.
